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(54) DRIVING METHOD FOR OPTICAL MULTI-LAYERED STRUCTURE, DRIVING 
METHOD FOR DISPLAY DEVICE, AND DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
display device in simple matrix structure which 
has excellent display characteristics by holding 
a state of writing by all pixels by using optical 

,.10 

multi-layered structures and uses the optical 
multi-layered structures, and to provide its 
driving method. 

SOLUTION: The display device has an optical 
multi-layered structure array 10 constituted by 
arraying optical mufthlayered structures 1 
having hysteresis characteristics and a driving 
circuit system 20. After the state of the gap 
between a lower electrode 2 and an upper 
electrode 3 is controlled by applying voltage at 
each specific write timing point, a period wherein the relative polarity of the potentials 
of those two electrodes is inverted, and the potential difference between the two 
electrodes is held large enough to hold both the separation state and the contact 
state of hysteresis is provided to hold the state of the gap between the electrodes 
even after the control is performed in write timing. 
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es under Thermal and Electrostatic Actuation, Inte 
mational Mechanical Enqineerinq Conferenceand Exp 
osition, Symposium on MEMS, November 15-20, 199 

s) . *©SMfc©SNilt, W*.WEH4tcjjr0fcJ:$&i 

n^nEPSnram©Stt^An#Ar&, ^n?.©^ 

tt£ (©**$) fcJ:orpWWNc£CMMKj (# 

nwc&? \t> > oimmm c & ©t. EnamEE £ nm 7 

©Sfi («IS©Sffc) £©tBM*^-r#ttft^tt, ^ffi 
20 ^o=&tfi^iL-r*ffef ?cr, Elm©fSMt* 

[0 03 6 ] ±§15^63 £T9S«S2 £©r a 1©m{jlM£ 

3 ©gffi £ ©nffu. %¥&mmm 1 ©§^ 
me ^©mfii^ i&± (frfi 1 < £ , ft * tcp3ii»!! ©ran 

7 tm. < ft D . ft &.^t»UI(ci9SfeO%IKtai £ 
5- fl«JAtiBI4©-Wt?B v 11-11. 5 [V]tt3E 
30 TflSfi«««^»&sait^^^tcK{bL. 1 
2 [V] rWMttHWTfcifcS. *ffll 2 [V] *6 

was*/h*< u-rtf< £, «ra©««SEfb*i*i5fci 

1 [ v ] fe»«tt»ic«{tr « c £ it* 

<. H4©-WK|ULTmA« > 5 [V] K«c4*t?tt 
SM«SI©^^KSfc^a D -ei/rm{4^^5-4. 5 
[ V ] fifa-c. lBmHWH^i>&^ttKtt^ £ 

M©^b©mi4c«??t,T±gi5mg3©»# (seet) & 
mu -> tern* ©r . ±gpms 3 ©Kttm^n© 

[0 0 3 7] tttifft t i>^#tt^WL 

TtiSfcab. 3f^flMKiff: 1 ««K7 h -^^7V 

ffi l xmm.(Dmm<DW&imm.<D z <t 5 > ^-cw» l> j: 

5£brfe, -H##iM,KaR:*©t«»*|Efb3-&5 

*i*»fH©ttlHc«-3C itfr* ^ilR«ic^ 
©ttSS*ffi-3 C £^T Stunt £' . £ LXm* 

50 snsMfftj^sriciJ&i-c*^. 
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[0038] -mm*&A,tsum&ijmir& 

ifi. ^©J^ttJIffftttlWSCi-C. #*©#¥£■ 
flfiitt 1 JWt,Tl» 5«®:5JfgjM-C* 5 £ t» 31Wfcfc& 

[0 03 9 ] fCT, #&BJ3#«. C©J:5*E*^Ji 

«iif* 1 <omvx^i> t xf y ->2i*144tr L4»c 
in»Tai«WKMfflLr. -fi#fci&/UE±SIWII3© 

IS* -effijf * %ct ®? t sKtt^fc J: e;*h*fT 5 10 

[0 040] &fc. ±ta© j; 5 &#^Jf*i&ft 1 

^H*jSft 1 (PBS) ©5 1 tr • * 1 ?>J© 1 KsBfc 
EP]t3D3nS|g«)SE^©-0iJ*. 85, OS 6, H7. 
H8©^*-f ;>^?+-HCC^Lfc„ ifc, Bfr^©L 

ram l fr • 9 1 HI© l iislg&$ 1 7 u— atbSMK 
Is (£tf& £n**> (ON) ««J in y^) KWffliL, 

»2 7U-AT?tt»||H«l (JE4P*. Cn^t7 (OF 

[0 04 1 ] £ttBR£2 0B. j£SI3S&2 1 i. fif-^ 
@K2 2i*6 4 *©±Wltt**sS3*vCt»4. jk£® 
SS2 1 fr6ttH5fc*OfcJ:9tti^©*ffltEE*»j£S 
Site EH7J 3 n. fi#@K 2 2 *» 6 KB 6 bfc «fc 5 % 

b t mmKmz t &%&£mmm& 1 (c r h 7 jor l 30 

J: 5 Kfig 3 ftT . H 8 (C5i L fc J: 5 ftttfl$©tttt4l 
#£t;, ctiK»i6Lr»lff -Wi^iliBIS©** 

%mmm 1 ©ttftwasftr*. 
[0042] or*, c £t?^K*iiir»Efrfc©£r sfc 

£lfclEK;V„ £TFW«) #0 [V] . 
©«E#8 [V]r. £ti£2®Mlcm<<)iR-?&<Dtt 

m K#l£t/fcaB&i:«tS#, ON«S8«:Ssft&t5«E 
*>'l 5 [V] . OFFtt«C»lSrS«ffij&*2 [V] 40 

[0 04 3] S^Kfi^JKB. S-f»l7l/-Am 
*ff 1 1¥ • »1 HI© 1 EBB (t^JIM* 1 > (CON 

ESEff^O [V] ^©2-f 5>y«:[BJffit, 

r. ff^E»J*n 5 [v] teas. -rsi^s^E 

£ft^«E£#fiftLT±S[imiI3 £T«li2 iORf 
lc£D£H{i£ (cn*H*rBAVt-r5> tt+ 1 5 

[V] 

[ 0 0 4 4 ] fcfe. C© £ <±gB«fi 3 ) # 5 o 



1 5 [V] -pjfeaatE (TaMtffi2) ©0 [V] £<0i> 
W.»«Ei«toT«,»S*>6, W*S©*i*ft*j &ffif£« , 

r, C©«fc 5 &«£©$&{£:«, Hfe^©fii Cifi*Ml) 
«CE <+) ©«£ttbTiB$<r£C££T£. a*(C. 

iiau«ffi3 3&ia. raws 2 #£©*£«: ra^ n&t© 
«tc* (-) ©«t*ffonEatr*cifrs. t© 

fc*Jtt4S{fci!©J»£Ktt. AV- + 1 5 [V] ©«t5 
[0 04 5 ] C©<£5&+ 1 5 [V] ©*fi^36JM«fi 
1AV = + 1 5 [V] ttj^EtCffiSL-ruSfflT. ±§P 

«S3 ©Ktt». *h*r«BO'C*teK»©*nW*w 
for. !»naa tc^ufcj; oaoN««{ctt*. 

[0 04 6] C<0»17U-A©iftcM«fiia 

©mfi^o [V] r&^,/di£ (*a) , ^jilRW 

HH(CAor«fita!»+ 15 [V] Kteii, ±2PSg3 
©tS^«*H-*B-C©j: ^(Ct^T-';->^ft^±*» 
« L r . OFF tttttftfe a* 6 felBBd 7 sSqUs* -a r 

11-11. 5 [V] ffJKfcffftLT^SJdfb* 
iHi (^C©#J5> Zm*.Zt, OFF*R«*»i50Ntt 

5 [v] fc5-3-c*> (jse> . ±sum@3©^& <mn 

7) tt*ft£Lfc(C»K{bSr, ON«^©^^i!feoT 

[0 04 7] »5lr*BSfl7U-A©|}(CpS»SH©S 
»»jSG®5 [VH»jSF©7 [V]t*o 

Tfe. 5 [V] Kft-,rt>±aJSfii3H:o 

Ntt»©3E3Er**. coj;5iar, fi7U-Aco 

^iji^wriic:^ i ff • * 1 5ii© i mmtcmit&frWi 
t)ntoNfti(c&5. 

[oo48] *©^2am»3m*iftr t/t*m«(c 

^2SEiS»ii0 [V] [V] KftO, 

c ©ms u^jujis i v - i»wm t * as r»M3 n 

5. -77. lflEE»B. *17U-A©*jffi)tt8lffl 
KB. * 2 ff • * 1 ^©iffi*, H 3 • * 1 ?ij©®*. 
»4tr • * 15»J©iB*-©J:5{c|f— ©fi#i3ta8KS 

<*-/5>yiH«sLr*©«*©irasR:3fa©tai* 

»t jit? fc*©SE^ ift^Tls^ 

[0 049] 1 7 U- AiCfcW4##SE» 

«. jSaHWOHIIBWiftTLfca. ^titc^<m2tT-B 

1 5>J©BJ!S{C«ONtW8*»*i&*. H3?f • ^ 1 5>J© 

©iBjRKW-r5^ttaj«5IBiRJt!Oft:<H^SE35i 1 5 

[ v ] . * 3 tf • * i mm^mt ^iz&mmi t 

®WLtcm j *m\I.®2 [V] £ttoTl»4. C©j;^ 

k. fi^mEtt. mtasr i ff • an suoraancsw-r-s 

^«3WailB**aa L/ &ft©*jKRS8iaHc tt, * ©Si* 
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$&#*ff5;te»K. ®!U-<;W%*iC^tT€>^ 

[0 05 0 ] C(D«-CI4. ^1 y U-Afc*rt*4#«R 
Jtmi*KB. [V] 
«>. fife*. »2ff • » 1 ?'J©HJRfcO N«a»*»#iitf 
$>/5>^Oifl)Ittl5 [V] iftitHft. fi£ 

c<5Di#onmsaBio*a^tti 5 [V] -8 
[v] = + 7 [v] cwaai oofc^^yj^ 

*ftlWefet*4j£F"C7StfcJ;5tc, ±gpmffi3©tt!i 10 
*iO N»6 OFF VmicmttZTlS b #L>fitC* 
1)5 [V] JrO^KfiBBl/rnSsftife, ±«S*ffi3© 

[0 0 5 1 ] CtlK*<»3fi ! -»l?!f©BSRKOFF 

vm&ms&tszj 3>^t?©fs^wE«2 tv] <t& 

6©-C, C©£#©pm®ffl©m&^f;t, 2 [V] -8 

[v]=-8[v]tao, ^©TaaBRjBWfcSt 

iAgtifclifeM (+15 [V] ) ©eft£tt$ffitt££r 
3 0 C©££©-6 [V] il^SftHl*. ±#Pm«3 20 
©tKS8# o NttK*> 6 O F F tfffiK&C W £ _b5f 0 & t » 
ffl© - 5 [ V ] mm?, O Ntflffi**ffifc*l £,£K tc-feg 

[0 0 5 2] fcfc'U WS*M©Se^+ 1 5 [ V ] 
*»6-6 [V3 ^i^M**W-C(«>*K»1f3*S 

i. -e©«^©^t(c^u?c^g{t (mum® 

IIMKDSMfc') «. 01 0OtXfyj/^iti:**F- 
G— H— A-»I-»MOJ:5KhU-^L-tCJW6Jt»rS 
O-C. SfeBjfclJj&KCCttSfcl*. ^MtCS-sTU* 30 
l\ _hSPS@3 K*F©ONtSJB*>6*MOOF Ftflgi 
^£g{tbTU£5 0 ly*>U #S#JMHH*l©.h* 

£ ft < , jgF ©tfiB* 6 *M©i£SK £ BS^ic^tf f 5 

c£r&£ 0 

[ 0 0 5 3 ] t(Di. *) fc. j£gii^K*(CONtt^*i 

•aastifca. #jHttanip<cflr#«B£*s 1 5 tv] 

*2 [v] tcstffcorfc. *©fl««EEsaj«:j:4ie» 
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[0 0 5 4 ]±IE©lfll7U-MC3l*SSL=>T\ I&2 7 

u-Af b, mm -mi mommtc off kss*» * 

^©S#ii&£ff9fc*{t 1 
S*3EStR*BH-Cii, j£3E«ff*0 [V] &£T6£ft 
fc. #*§«BE*2 [V] icti. tntCj:«K PffBHB 
©1gfeg«2 [V] -0 [V] = + 2 [V] i&*j&> 
6. ±gE^S3©ttMB, HI 7 U-Ar«£jAgftT 

NttfflKP 6 . *J-I-»A*gr, * P © O F F 
tmt?&» C©<fc5(CLT\ H2 7b-A©^Sjif)? 

(, > ft O N ft »#> 6 O F F ft »n i ^ t S * -5 C £ # t? # 

[ 0 0 5 5 ] -e j63BWWHnrffl»*a*jwiiSF7 

L, . ^jB^ffidlO K A 5 £ . £2HE« 0 [ V ] *> 6 8 
[V] KS*. ffcfc, fi^HJEB, H2ff • ^ 1 5»JCDS 
*fcOFFt^*«#iit?fcS>K:2 [V] £fc£. 
•C. pmo«ffift«2 [V] -8 [V] =-6 [V] 

aSELfct>©£&9. j£2BJOSIBIt?**ii*nfc^P 
©sK«* h . t^f-'J^X «© HOFF t»i£*l 
T5SS§ C^tP-A-»I-M) ±%»#UT. *MKS 
<3 . » Iff • ft 1 ?!l©^^JMK6ft 1 « O F F ttlltc 
ffifcti* . C © J; ^ tc, #3®?S9H{C{i^E*i 2 ff • 
9 1 5U©H»ic OFF iitf «EK3tt r . 

£s»Rnn(CT^»ji«sfli 1 K-a»*ii^o 

FFWfiS**©3S*K;^C£*i-CtS 0 c©£ 

* ©*eM». B$r H i * mi xwtPMcmt 3 #t t a 
to 05 6] fevr, ^3ff • nmvmmc.onw& 

*#^jAtf*^ 5>^-Ctt 1 {f-^mE15 [V] K& 

s„ -r ^> £ , c ©£ # on «fiiii®«{ijfe» 1 5 [ v ] 

-8 [V] = + 7 [V] £&£©-C\ ±WfBS3©ttSB 
tt. -en* t?© j£M*» 6jSA-»P -H *aTiSB^ i Jt 
^-rS 0 ^©»S, t^f'JJ/XlScOFFTO* 
S^-r^igK±=£hu-XTSi©r*s^ ^Sii 
jratBB"c-s»*ii*n?toFF«Mi*-e©*aKff-3 

[0 0 5 7 ] jy±©cfc 5tc, *Xit(D}gff(cMSSnfK 

W%&£htcVtm*> ^ti*30N«PJr&r>TfeOFF 
«BWA ^ti 'PU<t &X<D7 U"A©^fijSKffl 

-ens r m$ l r t, ^ttSB*J off ««r iONttiT 
fc, wa©m^£^ts#s C£*sr 

[ 0 0 5 8 ] ijeri*, *m&mmmmsh 
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ntcfe W S WWHHOW4 £#aaJMMK*» W 5 M«S 
[H]©ffitt £ JfeiBg J £ cfc 5 f C 0 fcfltefcot, >T tj^O It 

ifi, %&Kmm t mnmmm t ©ase * -f s > 

ffl#£fc#B. CftcaKBRgjEStlttl*. 

fe. feiffli nt^ofciSK, oNtt!B=fcsariitf 
ssi^-a-cb. Mmm<DW&*m£miRim±}m 
uiwrs ±-casEsi**«t5tco. oFF««««&at» 

&2 7P-A-CB. j HR WWBWiCTHaatO [V] £ 
tSiSfc, i«?JWI«©S&g£KI 1 7 U-A©j£g 

aseHiHtctowattfi^oettK^o-casfii-a ± *> k io 

§ C £ 36TT? * & £ £fc . jfeSSJRW 

latriKfrffitD^m^iSE-ffc (»*»*.) s^ctna 

[ 0 0 5 9 3 itc. ±Kf09Slt<DmK\t, H4 , H 1 

0 ic^btcj: 5 at y isz*&rz>%&&mmm 

1 CD«fH9ttKJWLT. <B-^iffi**aSEE©«Efii% 
±iB©<fc 5 & &©£ Ofc#. JM*W&*Effi{cour 

B, ±IEO*KlSI!SS3h&liCiBS J )3:-CfetC<. 20 

%&mwm i ©»fmtt^tta»Kffj oralis 
[ooeoufc, 1 <o«3fi*c-3i,»r 

£r feft < . ±sums 3 iT8ua«2 £ tcEnflnf srnn 

931. ©JR, 0»f©5%iJ>tt<4«>^-fft3J>-o©tai 

[0 0 6 1 ] £ tc. ±E©«fc©»»"Ctt. «tt©jfe¥ 
©#¥£B«ift* 1 # 1 ?iJiclBS 3 ftfc y - TT U A « 

©»^t^, y~T7Wt£©*Y^>^ami£ 40 

[0062] ifc«Wi or . _kfB©i: 5 a§g»© 
^ISiBa&SffittllfiftJ J;?/ffi«j*fcfe(cj: ^ , ±fB 

t wm^t^mw&wr u -r 1 osjbbit5»^c-o 

[0063] [ttttw i ] hi 2 b 4 mm 1 i OT, 
fEtteis^ h mi: s tixft^&mmktt 1 ©m ht • « 

1 ftOKStcEPftfd h *j£S*EigJE5*s J: fi-3«Ei8 
J|g*fl0fcfe©"C*5. &*s. ±IB©**JSC#^i© 
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tf - IH1 ?>J©*^B«a* U- A-C'BON 

[0 06 4] C©J±£ffl 1 ©lESJfHSS (H^»W) feJ: 

of^nifflnftJBtt^rtt. ±ia©**©^© d: 5 

ttS{S2©M£©at1£4ff 5 C t tt< . M^«ESfc« 
jSME*cWAW7 [V] o*7-b 5 h*R«m>5. 
£C5#t. t©<fcVj:;J-7-fe9 h*SWS£. jtffiM? 

&<&4«^5*4. tftSHl 2(C|iJOTi!fi-«S. 

[ 0 0 6 5 ] W 1 7 U-AT-KI Iff- SSI ?>J©B5R©S 
SSM!Pa^{c^S*E3&s--9 [V] , ##mE^6 

[V] tc&st, HtMotMBe [v] - (- 

9) [V] =+ 1 5 [V] ±WWI3BC 
©i#0Ntt^i^^ o 

[0066] «t»r#aHi?asiatt:As t. ar^sas 
*j-7 [v] ie&aas. c©t*ai 2{c^r«t5(cm 

2ff ■ 9 1 J»JOiaSK#*iitr«:J&©e^«EEtt 6 
[V] ©SE*t?*4*>6. H«SH©«ffi3ltte [V] 
- (-7) [V] =+ 1 3 [V] iftO, ±S|«tffi3tt 

oN^©s*{c«)tns. 

[0 0 6 7 ] C *lK*lr*r. « 3 ft • m 1 ?»J©iaSK* 
*jMffc»©fi-^tEE*iO [V] WSffiS© 
SfiSttO [V] - (-7) [V] = + 7 [V] KSft 
T5*s, CtiBHl 0©tXry^xffi«±-e*F(c-(i5[ 

[o o 6 8 ] -eorJit2 7 u-AitASt, s-r^3i 
lf^8H5c, flt l • » 1 5>J©H*{co F FKSS*#*ii 
ipfcfcfc. ^^EA3-9 [V] (cteSifttc, 

S»»*«otEi/'<ji/'C»SO [V] i&,T, c:© 

it©ws«aa©«a^Bo [v] - (-9) [v] = 

+ 9 [V] 

[0 0 6 9] i C5*i. jtSSERJBWfcfcW 
B. cneU:K:B/hS<T«{:t*tr#a^fcab l ON 
W&OFF tt^^ ©^{t^ c 5 1\S 0 * Uffl© + 

5 [V] fii±Ktjr»ftHOT, *nar©ON«!i* 

[0 07 0 ] C©± 5 «C^a^*jaRT43fcft(Ctt, 1 

-3©7 i/-A«TtSS«:, *n*r©tfc**-sy 
•fey h-r^ci&t'^^i^s^ *©i9scy*9 

o 5 ©r , *^BJ© i ^ ttffiSttttBflteJE-c^Sf 
ffifg 5 t i i ft 5 . 

[oo7n [tbtsm ] m i 3 a. wbmmfrzmi) 
?nr^ i tf • » i y\<D%^mmmw i (caaosn 

S. it^M2©^gmE^fccfcO*ffl^E&ff^ao 
fcfe©rab^ 0 
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[0 07 2 ] c<Dtumzv\t> ±M<DmncmM<D£ 
SEE^jfeSHEfctf 7 -fe » h * c i ft < , 

[0073]fl 7 t-ATIt * Iff • 81 ftlOHK 
©*SaRJ«IHI*(C*a£«E*J-2 [V] . ##«E*i 
1 3 [V] fcttfii. iimillOttti&tt 1 3 [V] - 
(-2) [V] =+I 5 [V] iftS*»6. ±««3 

[0074] t*^r. msmm&K&t. tirm&n io 

JEj6*0 [V] (C&SjW. C©££01 3 KijVr J: 9 KS» 
2?f • m 1 W©BBRK#*jitfte!b©^'WEtt 1 3 
[V] ©S*-C*&i»i&. Rnmo*tiEjlBl 3 
[V] -0 [V] =+13 [V] i&D. _h«WS3tt 

[0075] cnKauT, ^3tf • m\m<Dwm<<tm 

^jAtffc&CDfs#mE*S0 [V] icft££. WS&I8I© 
fcftStio [V] -0 [V] =0 [V] KStffc*-*. c 
©HftHO [V] bhi o©txfj^iair*A 
rc&st,Tt*4©r. ±flss«s®miti. *#i*r© 20 

O N 6 O F F ttttKSWb L r L- * 9 . C © J: 5 

roFFtt»e»^fcSEfl:l/ro*<r», ONTO*^ 

C £ #T?# ft < ft 5»&*Jft 5 . 
[0 07 6 ] fl&UT, ^2 7b-AfcASi. ^gjitR 
JTOKB, j££*E#-2 [V] {Cft££*tt. ftiff 
- n l ^'J©iffl*tco F F«j»*»&3it?fcJ&«:fi^«E 

WSlrS*«I>«El/^r**0 [V] CO 30 

£*©Wl«P!©mftMB0 [V] - (-2) [V] = 
+ 2 [V] tttO, ±flHM3ttOFFttJS»C«?tn 

s. a* in*. Hg?tt<w&i.fca*. si7u-Aoii 

S2S#?jWH{cttW^«iiH©*fir^+2 [V] £ft§ 
©T\ ±SW1«3 1* O NttHfrfc O F FttBfcft So 

[0077] ic^^, mm-mmommicm^ih 

t»fca©flM*E# l 3 [V] fc&st, f9SHBI©« 
fiUBi 3 [V] -0 [V] = + 1 3 [V] Kft§© 

ns v$m snrufco f Ftflfcfefitfws ct^tt 

[0 07 8] [W3K«3 ] H 1 4B. UMSBfrfefltA 

snr® 1 tf • » 1 5!i©*^*)i«jSft 1 KBUmsft 

3 . tHM 3 ©j£SEWEB6J&*s J: OW* SES©fc*H L 
[0 0 7 9] C ©Jfc«MW3 T?tt. ±IBH*fe©JgSI©J: 5 

aiwsiB<Mffl*©sttc!)aeiE*tft>r. <f^-mE^ 

j£3E«Efc*:7 -b ? h tstta c £ ft < , *-^EtE 
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[ 0 0 8 0 ] NT 1 7 u- A-ctt. 8 Iff • H 1 ?'J©SBSI 
©^ES8?SBra*tCj£«SE3Si-8 [V] , fi^HE^ 
4 [V] ttft&£. Mm«^©^{4^B4 [V] - (- 
8) [V] =+12 [V] tft&frb, ±gp«ffi3BC 
©£$ONt£PJ£ft£. 

[0081] m^rmssmsKXht, *rmxs. 

#0 [V] (C&4*1. C©itil 2fc7jVrj:5tc£2 
?f • » 1 *J©B*K:»*&trfci&©fs#«Ett 4 [ V ] 

w«ffiH©a<antt4 [v] -0 [v] = 

+ 4 [V] ift^K ±aat«3l40N««*^OFF« 

[0 08 2] CWCtd^T, S3 if • ^l?'J©ffii*KS 
#iitffcfe©##^E^o [V] rcfts©r, M^ffiPel 
©KffifSttO [V] -0 [V] =0 [V] Kft5. t© 

mikmo [v] Kiio©txf'j^«ifAAtc 
fiSbrt,^©r, ±W«ffi3BC©itOFFtt«i 
ftS, c©<fc>>fc, ±4iiKW1K-^©iii»c^ur 

•*aAKON txtt # . * (ommvimiRMffl k ssh 

BWO [V] fc&4tifc^LrOFFtt»c|»#fc 
Ro "C L* SE If ON tflfi£ffiJ§T 5 C £ #T » & t». 
[0 0 8 3 ] 1W, jfcSWE 

#-8 tv] (castas *aBW?wnB{c*iff •* 

1 ftfOBXfcO F Ftttt*«*i£fefc»(cfI^*BE*Jfi 
1^©SEU^-C*S0 [V] £ftoT. BSIW 
»0 [V] - (-8) [V] = + 8 [V] £ft 
£. -T5£. ±SPBfi3©StlSBjSA*>^*N^£SE 

&m.LT t,^©-e. jftA*» 60 F Ftttl*ffi-3 t^f'J 
->*MfLk (j^A-»H-»N) *«»L"CjSiN^48ff-r 
fi£oT. *©|B. ±»SS3tiOFFtlCa8{t:ffifcn 

S» 

[0 0 8 4] U#>U H>wti*«l/fcs&S, I17U-A 
©WI*-CONt««!:tt-5-Cl>ft:ii^KB. I2 7U- 

A©^sai^fflia(cft^«E* 0 [v] Kirt, ^2 

MBtf - 8 [ V ] ft ©-CW «SW©*fiE^B + 8 [ V ] 

T, OFFtfc^C^ft$-i+SC;£^-C ! tftL^ C©^5 
ft^fP^jSflRTS fc feic », tttm 1 ©i»^ £ 

K. i-o<D-7i'-~Awm7?zmc. ^tis-r©tt*j^ 

-flty-bw hfSC£ft£"*s i £:.|?£ft§AS 1 ^©i^ft 
U-fey h4ff J 5£> a^EBffl©^e>^#©Jlll£ft-3?c 
'3, IBi*^iaB!a»AijBS{bt5£l^fc. StJ©Fn1 

bjws d s ©t, $»bj© j; ^ ftflfj awatis-cms? 

C0 08 5]«t»T. *3*t -8l?>J©IB*teON«aS 
*»tiitffc»K#-©«E*S4 [V] (Cft££, MSffi 
ri©«4^B4 [V] -0 [V] = + 4 [V] SCft£ D 
C©£#. *4i*T?K_h3|S«ffi3AJOFF«!iT*h 



(11) 

as 

Lfc#. *tl*T?(C±«WHi3!B«0N*WP*4J»^K 
tt, +4 [V] TSL*l.»ttT?*S + 

5 [V] *»5©i6a©T, 0FFtt»ej»^K3WfcLT 

LSSCiiftS. 

[0086] [tbtSW4 ] H i 5 Ci, IKStSS&ktftt 

snra i tf • * i nGxm&mffim i KE^n 

fc «>©-?*£. 

[0 0 8 7 ] C©ifc«f|4t?tt. HKttfciS&^inSB 
©!E«i#ffi©<J: 5 tc 1 7 t/-A«fCififf*J: O'^S 10 

[0 0 8 8 ] C©J:5iEcK«D6rffitCJ:*itf, 
TfiCiasTSttU. 0JiUie©iai 5©J:5&t>-v 

•; * - f & o f f ixmT h c » , jessgggtim tc 

[0 0 8 9 ] ±8E©*b«09 1 ~ 4 Lfc Jt 5 (C . 20 
JliOJKdfi i tSgft £|gn£& T* B , HJR«c-S» * 

t?#ftU©T\ ^9J©£9ft£H%&tttttt«£8t*- 

^itti-rsfcfttcB, iBtt*ffi-Mattiii8*j»aiffct- -s 

i l» ofcJM©MH#£ D£ C <fc £ ft <3 , #|gljl3© J; 5 ft 
[0 090] 

[«W©»*3 CUilftiHlyfcJt^K. lftft£ifsft©:ft 30 

©ffi»^iiSfctiit^Ji3 ft^ l s © 5 *©ir»r*u&»R: 
2 oc^flaaosffi** t^-r y ^x© 1 tfgsc&tf s 

*S*fcfi!-3j:$fcLfc©T. #¥£H«Kltt©#f4 

©##jAStl?ci^©^^oci^fgift!5, * 
fc#CB©»»j&*©iMei*, *h*'C«S3S*0B#L.'ri ( » 

fcttJB^>sffi(c ens n $ txtcimmttMB(DMmc mt> h 
r. wm<Dwm<Dmfctemz&??&f s t £ wvmt ft 

9, ^©SS, «»©SMSffc*ft<TFT^«ftS«ft 
£^<£5ftiS^£#ft]L,ft< ^r©iB*rS^iA 

as *ifttt»*fiw L/ r ^»fta^#tt*n^T a c i # 



WB2 0 0 2-3 4 1 26 7 
20 

[Hffi©fS#ftlSBJ] 

[H 1 ] *»©JBffifcffi*SS^©±5!S©flteE£ 

[02] *^»©J^SItc«sa^BKffll»6n5^ 
|5Jl«Jitt©i|ga5©«jS«r* U/cH-C*§ D 
[03] H2(c^i>fc^e^JBflKftft©nja3e»««:*J 

[04] H2tCSLfc3ie**lllK6«t©b^^US/^iB 

[0 5 ] m Hf • 8 1 WD 1 H^©3fe^»«Jgfl£(cEn 

[H6j*ifr-»iai©] js^©*^)i»jift{cEp 

!lDSn<5flr-9llEaSJI5©— «**L-teEIT*5. 

[n 7 ] $ i tf • g i ?rj© i gm<vf&»m¥m»icfp 

CH8]»lfT-»lW©I BlX©#^MItStt©]lfl 
RSfci D Sm{i^©^{t©-fiJfo« L fcgJT &-2>„ 

[09 ] ra©^*l>«^©*fl[tt*^ShT«« 
tft£ i ft o fc £ * ©#^jmt JB{*©«fi£^ L fc0r 
*£„ 

[0io] H2{^Lte3iH^JiflHSftfl)t^y-yj/x 
Aft*. iE*iJ:CJ 8 fi©iaffiftKM'o-T:aLft:a-e*S. 

[Ull] 2p^«©^««C«SIHfc&S©^yx-^a 

[012] iHSWl itt, *^©@tt©BK^f5 
C t ft < , *>-3^«E* fcB j£3WEEK * 7 -fe h * 
RW 5»^©^2SE^te J: C«i^«BE«^*^Lfc 

[013] tb*5W2 i it, wm@ra©sfiM©Stt© 

[014] J:fc«Sfifl3 i Lt, Wm»a©HfiM©ffitt© 

BM5Cfcft<, *>-3^WE?S3g©aSiffl*fB^«ES 
JB©WS«fc 9 < L?ciS#©*SmE^JfJ*i ZVm 

[015] J;t®M4 t L/C ~«W*«SawSIS©|g 
Hfc^iS©^ ^tc 1 7 U-A^cffi^EE*>J;!>'^«E 
©ffittSK^ff 5 tB^©*«KEi6Jg*i «fc ^^WEiS! 

[W-f-©^aj] 

i -3e^^Ji«js». 3-±aww. 4 

s-^^a e -Tkismm, 7-m 

K. 8-«m 2 0-|gtt[§SS^ 2 1 -jfeffla 



02) 



mm 2002-341267 




9#g§2 0 0 2-3 4 1 2 6.7 




F I C #^) 
G 0 9 G 3/20 6 1 1 F 

6 2 1 Z 
6 3 1 H 

F 2H041 M04 AA13 AB02 AB14 AB38 

AC06 AZ05 AZOS 
2H042 DA08 CA12 Qttl DB05 DC02 

DD04 DEOO 
2H048 FA01 FAOS FA07 FA15 FA21 

FA24 GA01 GA04 GAll CA21 

CA32 GA60 GA61 
5C080 AA18 BB05 DD22 DD27 FF12 

3304 3305 3306 



en) int. a/ 

GO 9 G 3/20 6 1 1 

6 2 1 
6 3 1 



